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Analytical methods applied at the study of a steady heat conduction in various types of com-
posites are described in [1]. Several analytical formulas for the effective (macroscopic) conductivity
tensor which are deduced by using different approaches based on the recent results in the theory
of partial differential equations and complex analysis (see also [2] and references therein). We can
mention here Clausius-Mossotti formula (for small concentration of inclusions), Dykhne formula
(for symmetric composite with three components), generalized Keller-Dykhne formula (for self-dual
two-phase system with arbitrary concentration of compact inclusions of one phase into another),
Mityushev’s formula (for circular inclusions in 2D composites).
The main goal of the work is to study the dependence of the effective (macroscopic) conductivity
tensor on the local perturbation of a finite number of initial circular inclusions. For sake of simplicity
we consider only potential steady heat flow under ideal contact condition. This problem leads to
R-linear conjugation problem for analytic functions in multiply connected domain (see [1])
φ(t) = φk(t)− ρφk(t)− t, t ∈ Γk, k = 1, . . . , n, (1)
where ρ is Bergman parameter (see, e.g. [1]).
In the case when Γk are circles the system of relations (1) are solved (see [2]) by using the method
of the functional equations and the method of successive approximation. On the base of this solution
an exact formula for effective conductivity is found (see [3]).
The changes in this formula caused by the local perturbation of the inclusion are studied. The
machinery of this work is based on the approach of M. Lanza de Cristoforis developed in [4], [5].
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